Characterization of interactions of Na+/H+ exchanger regulatory factor-1 with the parathyroid hormone receptor and phospholipase C.
The Na(+)/H(+) exchanger regulatory factor-1 (NHERF1) is a molecular scaffold important for the signaling of the G-protein coupled receptor for the parathyroid hormone (PTH1R). The two PDZ (PSD-95, Discs-large, ZO1) domains of NHERF1 through association with the C-termini of PTH1R and phospholipase C enhance the signaling pathway associated with PTH. To examine these interactions, we have produced the individual PDZ1 and PDZ2 domains as well as the tandem PDZ1-PDZ2 domains (PDZ12) of NHERF1 and have characterized the binding affinities of the C-terminal motifs of PTH1R and PLCbeta using fluorescence anisotropy. Circular dichroism indicates that the PDZ1 and PDZ2 are properly folded. Based on fluorescence anisotropy we find that the C-terminus of PTH1R, containing ETVM, has similar affinities (approximately 10 microm) for both PDZ1 and PDZ2. The PTH1R displayed reduced binding affinity for the tandem PDZ12 (16 microm) compared with the individual domains or a solution of equal molar concentrations of PDZ1 and PDZ2 (5.8 microm), suggesting negative cooperativity between the PDZ domains or intervening region. The C-termini of PLCbeta (both beta1 and beta2 isozymes were examined, containing DTPL and ESRL, respectively) displayed a diminished affinity for PDZ2 (approximately 30 microm) over that of PDZ1 (approximately 8 microm). Finally, we demonstrate trans PDZ1-PDZ2 association that is enhanced in the presence of the C-terminus of PTH1R or PLCbeta, suggesting oligomerization of NHERF as a mode for enhancing the signaling associated with PTH.